. Besides, social network members may be insecure regarding how best to provide support (Dyregrov, 2005) . There is limited knowledge of how to empower supporters, optimise network support and secure long-term support for families facing cancer. However, psychoeducation is a widely used method for optimising social support in the informal social networks (Cutrona & Cole, 2000) . Hence, clinicians and researchers at Center for Crisis Psychology in Norway developed the Cancer-PEPSONE (Psycho-Educational Programme for SOcial NEtworks) programme (Hauken, Senneseth, Dyregrov, & Dyregrov, 2015) . The programme embraces the education of family and network members in order to empower them in their supportive roles, as well as helping the particular families to communicate their needs to their social support networks. To our knowledge, the Cancer-PEPSONE programme (CPP) is the first psychoeducational social support intervention that covers families facing parental cancer and their informal social support networks. CPP aspires to optimise social support for the well parents and thereby enhance their mental health, QOL and parental capacity (Hauken et al., 2015) .
Our research team recently documented the beneficial immediate (one-month) effects of CPP on well parents' received and perceived social support . This study evaluates the longer term (four-month) effects of CPP.
| Aim and hypotheses
The primary aim of this study was to evaluate the four-month impact of CPP on well parents' received and perceived social support, psychological distress, QOL and parental capacity. A secondary aim was to test social support as a potential mediator of the relationship between receiving intervention and later psychological distress and parental capacity. More specifically, we hypothesised the following:
1. Receiving CPP predicts improved and/or sustained levels of received and perceived social support after four months.
2.
Receiving CPP predicts lower psychological distress, better QOL and higher parental capacity after four months.
Social support will mediate the relationships between receiving
CPP and well parents' psychological distress and parental capacity.
| ME THODS

| Study design
This study is part of the Cancer-PEPSONE study (Hauken et al., 2015) , which is a longitudinal single-centre randomised controlled trial (RCT) involving families living with parental cancer. This study focuses on the well parents. The other study focuses on the children involved Hauken, Senneseth, Dyregrov, & Dyregrov, 2018) . The study is an open RCT with a parallel-group design, including an intervention group (receiving CPP) and a control group (receiving support as usual).
| Participants
The study included Norwegian well parents with (a) a partner or spouse diagnosed and treated for cancer within the last five years and (b) at least one minor child living at home (<18 years of age). The exclusion criteria were (a) well parent not living with the ill parent, (b) ill parent had died or (c) well parent having their own serious disease (e.g., cancer).
Participants were recruited nationwide from December 2013 to June 2015. A professional network of health professionals in hospitals and in the municipalities recruited participants to the study.
Recruiters identified and informed potential families and made contact with the research team. Potential participants were contacted by telephone, assessed for eligibility and further informed about study participation. Eligible participants were provided with baseline (T1) questionnaires by post.
The sample comprised 35 well parents (21 males and 14 females) with a mean age of 45 (SD 7) years and having an average of two minor children. The children had a mean age of 11 (SD 4) years. The majority of well parents were working full-time (69%).
Ill spouses were on average 46 (SD 8) years of age and had been suffering from cancer for more than 2 years, and 22 (63%) had advanced cancer (metastasis). Most ill spouses had gone through a long-term and multimodal treatment, and 25 (71%) still received treatment. The most frequent cancer types were breast (31%), gynaecological (12%) and gastrointestinal cancer (12%) and lymphoma (12%). Sample characteristics by groups are outlined in Table 1 . Figure 1 shows the participant flow throughout the study. Forty per cent of participants at T1 had dropped out by the six-month follow-up.
| Randomisation
Upon return of T1 questionnaires, and prior to their identification, participants were allocated to groups in accordance with a confidential list in a password-protected file, allocating every second participant to the intervention group. The project leader monitored the randomisation procedure. Thus, allocation was concealed for the recruiters, researchers, participants and programme providers until pretests were completed. Due to the nature of the study, it was not possible to "blind" the participants or researchers to the group allocation after randomisation. All participants were informed about their allocation by post.
| Intervention
The intervention tested in this study was the Cancer-PEPSONE programme (CPP). CPP is a psychoeducational social support intervention that covers families facing parental cancer and their informal social support networks (Hauken et al., 2015) . CPP is facilitated by a psychologist in a single-session social network meeting for each family individually and is conducted in the families' homes, or else where they choose.
CPP consists of two parts (Table 2 ). The first part is a psychoeducational session, providing information on the challenges faced by families dealing with parental cancer, including challenges related to receiving support. The psychoeducation covers the situation and reactions of both the parents and children in the family, their general needs, as well as their needs for support from their social network. The goal of the first part was to increase social networks' understanding of the situation and needs of each individual in the family, emphasise the importance of social network support and to inform each social network of how to provide support (Cutrona & Cole, 2000) . The second part is a discussion session, tailored to the particular family. In this session, the families are encouraged to express their specific support needs, while the social network members (supporters) are encouraged to state the types and frequencies of support to which they can Notes. SD: standard deviation; y: years. a Participants potentially in need of psychological treatment, as detected from screening using the 12-item General Health Questionnaire. One participant's data were missing on all GHQ-12 items and were excluded from this analysis at T1 (N = 34).
TA B L E 1 Sample characteristics by groups
| Data collection
Data were collected from December 2013 to January 2016 and were obtained using self-report questionnaires at three time points (T1-T3). Pretests were obtained at baseline (T1). Follow-up data were collected three months (T2) and six months (T3) after T1. For the intervention group, T2 and T3 occurred approximately 1 and 4 months, respectively, after the CPP meeting, allowing the immediate and longer term effects of the programme to be assessed.
The study's primary outcomes are social support, psychological distress and QOL, while parental capacity is a secondary outcome (Hauken et al., 2015) . The following instruments were used, by which all had satisfactory internal consistency (Cronbach's alpha
>0.7):
The Crisis Support Scale (CSS) (Joseph, Andrews, Williams, & Yule, 1992) Analysed at T2 (n = 13)
Analysed at T3 (n = 13) A nalysed at T3 (n = 8)
Allocation
Follow-Up
Analysis
Analysed at T2 (n = 11)
from "never" (1) to "always" (7). A higher score indicates more received support. Pretest Cronbach's alpha was 0.75.
Three additional single items were added to measure: (a) the adequacy of the emotional support the participants had received; (b) the adequacy of the practical support they had received; and (c) whether the received support matched their needs. Each item was rated on a seven-point Likert-type scale, ranging from "very strongly disagree"
(1) to "very strongly agree" (7).
The Multidimensional Scale of Perceived Social Support (MSPSS)
was applied to measure well parents' available (perceived) social support (Zimet, Dahlem, Zimet, & Farley, 1988) . The MSPSS has proven to be psychometrically sound, with adequate construct validity, as well as good reliability and factorial validity (Zimet et al., 1988) . We used the significant other subscale consisting of four items, rated on a seven-point Likert-type scale, ranging from "very strongly disagree" (1) to "very strongly agree" (7). A higher score indicates more support. Pretest Cronbach's alpha was 0.88.
The 12-item version of the General Health Questionnaire (GHQ-12) was used to measure well parents' psychological distress (Goldberg & Williams, 1988) . The GHQ-12 is a widely used instrument that has shown satisfactory psychometric properties in several studies (Hardy, Shapiro, Haynes, & Rick, 1999) . The 12 items are scored on a four-point Likert-type scale. A higher total score indicates more symptoms of psychological distress. Pretest Cronbach's alpha was 0.89.
The Quality of Life Scale (QOLS-N) was used to measure overall QOL (Wahl, Burckhardt, Wiklund, & Hanestad, 1998) ranging from "very dissatisfied" (1) to "very satisfied" (7). A higher total score indicates a better QOL. Pretest Cronbach's alpha was 0.89.
For measuring parental capacity, we used the Self-Efficacy for Parenting Tasks Index (SEPTI) (Coleman & Karraker, 2000) . SEPTI is designed to assess parents' sense of competence in parenting tasks, such as facilitating a child's achievement in school (achievement) and providing structure and discipline (discipline). We used the "Discipline" subscale and the "Achievement" subscale (Coleman & Karraker, 2000) . Items were rated on a six-point Likert scale, ranging Based on the experiences of previous support giving/receiving processes between the family and the social network, the discussion covers open communication regarding the following: 1. The family's current needs for social support and how they would like the network to approach them 2. The network members' willingness to provide support, including which tasks and support they would be able to provide 3. Encouraging the evaluation and coordination of the network support to follow (4) Summing up 15 min The programme provider sums up the main points from the psychoeducation and the plenum discussion from "strongly disagree" (1) to "strongly agree" (6). Higher scores are indicative of higher parental capacity. Pretest Cronbach's alpha of the two SEPTI subscales was 0.81.
| Statistical analyses
An a priori sample size calculation was performed using G*Power (Faul, Erdfelder, Lang, & Buchner, 2007) . It estimated that, with 34 participants in total, we would be able to detect effects sizes (d) of 0.5 from F tests at the 0.05 level of significance and a statistical power of 0.80.
All data were analysed using IBM SPSS Statistics for Windows version 24.0 (IBM Corp., 2013). Preliminary analyses (chi-square tests and independent samples t tests) showed that there were no statistical differences between the intervention group and the control group with respect to demographic variables (Table 1) 
| Primary analyses
Longitudinal data from all three-point measurements (T1, T2 and T3) were analysed with linear mixed models (LMM), using restricted maximum likelihood (REML) estimation. Fixed factors were "time"
and "group," used to reveal time x group interactions (intervention effects). To be able to control for the possible confounding effect of gender, gender was entered as a covariate in the LMM analysis.
Mann-Whitney U tests were performed for additional analyses covering single-item ordinal variables at T3.
Effect sizes (Cohen's d) of the difference in the changes (gain)
from T1 to T3 between groups (intervention = I, control = C) were calculated using estimated means (EM) in the formula defined by 
| Secondary analyses
The PROCESS macro for IBM SPSS (Hayes, 2012) was used to perform the mediation analyses (model 4). A composite score of received and perceived social support (total support) was computed in IBM SPSS at which point all T2 and T3 scores were added.
Total support was entered as a mediator in the mediation analysis.
PROCESS generated 95% bias-corrected bootstrap confidence intervals (CI) for the indirect effect. A CI that did not include zero represented a statistically significant indirect effect (Hayes, 2013 
| Ethical considerations
The Regional Ethics Committee of Western Norway approved the study. Participants were informed that they could withdraw from the study at any time, without any negative consequences. All participants gave written informed consent. The control group participants were offered CPP after finishing their study participation.
| RE SULTS
Estimated marginal means and standard errors (SE) of the primary and secondary outcomes for both groups at T1, T2 and T3, and time x group effects (intervention effects), are outlined in Table 3 .
Confirming the study's first hypothesis, the analyses revealed intervention effects on both received and perceived social support (p < 0.05) ( Table 3 ). The size of the difference between groups' change scores from T1 to T3 was moderate (d = 0.6) for received so- The study's second hypothesis was only partially confirmed, showing a significant time × group effect only for parental capacity (p = 0.02) ( Table 3 ). The effect size of the difference between groups regarding the change in parental capacity from T1 to T3 was judged as large (d = 0.9), with controls reporting a decrease while the intervention group reported an increase. No statistically significant intervention effect was found in psychological distress or QOL (p > 0.05). Nevertheless, the LMM analysis revealed a statistically significant difference in psychological distress levels at T2 (p = 0.01), but not at T3 (p = 0.08). Groups' levels of psychological distress are outlined in Figure 2 . The effect size of the difference between groups regarding the change in psychological distress was judged as small (d = −0.3). At the 6-month follow-up, 2 of 13 participants in the intervention group, and four of eight participants in the control group were probable "cases". However, the difference between groups regarding the number of cases in each group was not found to be statistically significant (p =0.09).
There was no difference between the groups' change in QOL (d = 0.1) or in the groups' QOL mean scores at T2 or T3 (p>0.05).
Point biserial correlations (Pearson's r) between the dichotomous independent variable "group" and the primary and secondary outcome variables are outlined in Table 4 .
"Group" was significantly correlated with all outcomes (p < 0.05).
The insignificant correlations between social support and parental capacity led to the exclusion of the parental capacity variable from the mediation analysis (Hayes, 2013) .
As can be seen in Table 5 , a simple mediation analysis showed that total support mediated the relationship between "group" and psychological distress (ab = −2.97). Partially supporting the study's third hypothesis, this result may be indicative of an indirect effect (Hayes, 2013) 
| D ISCUSS I ON
The findings suggested that CPP contributed to the improvement and maintenance of support over time for the well parents' who are F I G U R E 2 Psychological distress levels by groups, displayed with means and standard errors, and compared with that of a Norwegian adult sample (Nerdrum et al., 2006) 
TA B L E 4 Correlations (Pearson's r)
between the primary and secondary outcome variables at T2 (N = 24) and T3 (N = 21), along with the independent variable (Group; Intervention = 1, Control = 0) facing spousal cancer while caring for minors. Furthermore, findings indicated that CPP may improve well parents' parental capacity.
Although there was no evidence that CPP was effective in improving psychological distress or QOL, results suggested that receiving CPP may alleviate well parents' psychological distress indirectly through the improvement of social support. The effect sizes showed that the differences in the changes in social support between the intervention group and the control group were of moderate to large clinical importance (Hojat & Xu, 2004) . These findings are encouraging, meaning that a relatively short single-session intervention, with limited costs, may be beneficial for well parents with regard to their social support.
While promising, these findings call for confirmation through future longitudinal RCT studies conducted with larger samples.
It should be noted that, although the CPP recipients' perceptions of their received support levels slightly decreased from T2 to T3, this was subsequent to an increase in the support one month after attending the programme . Contrasted with the significant drop in support reported by controls from T1 to T3, it seems that CPP mainly contributes to sustaining social support after four months. Nonetheless, this finding may be important with regard to the difficulties that families facing cancer may experience in sustaining social support over time (Gage, 2013) . The small decrease in support from T2 to T3 for CPP recipients may indicate the need to include a follow-up meeting, delivered within 2-4 months following the first meeting, for maintaining social support in the long-term.
Receiving CPP predicted more parental capacity in well parents after four months. This finding is particularly interesting and encouraging, as parental capacity has been linked to child adjustment (Gavidia-Payne et al., 2015; Jones & Prinz, 2005) . In line with the literature linking parental psychological distress to poor parental capacity (Coleman & Karraker, 2000; Inhestern et al., 2016; Jones & Prinz, 2005) , well parents' parental capacity was negatively correlated with their psychological distress. This study could not identify social support as a mediator of CPP's effects on parental capacity, even though parental social support is associated with parental capacity in the face of adversity (Gavidia-Payne et al., 2015) . Measures of parental capacity in this study were limited to items assessing parents' sense of competence in facilitating a child's achievement in school and providing structure and discipline. We did not measure other similarly important dimensions of parenting, such as providing emotional nurturance, warmth and sensitivity (Coleman & Karraker, 2000) . Such measures could have provided further information on how the programme may influence on parental capacity. Furthermore, changes within other essential factors for parental capacity, such as family functioning (Gavidia-Payne et al., 2015) , may have played an important role. A previous paper from the Cancer-PEPSONE study documented that the children in the intervention group reported better family functioning after their family had received CPP . Family functioning may have been directly influenced by the intervention itself and thereby impacting well parents' parental capacity. This is an important topic to be explored in future research.
CPP was not proven to be effective in reducing psychological distress for the well parents in this study. There may be several explanations for this finding. The small sample size may reduce the study's possibility of finding effects that could have been discovered with larger samples (Sullivan & Feinn, 2012) . A small effect size was found between groups' change scores in psychological distress. This difference may be of clinical importance (Hojat & Xu, 2004) . At T3, the controls reported a higher mean in psychological distress (mean 15.2) than that of a population of married and cohabiting adults in Norway (mean 10.3) (Nerdrum, Rustøen, & Rønnestad, 2006) , while the intervention group reported a mean nearly at the same level as the Norwegian sample (mean 10.9). We also identified relatively more cases among the controls than the participants receiving intervention. Although we found no statistically significant difference in their change over time in psychological distress, one might not ignore the descriptive differences between groups at T2 and T3
( Figure 2 ). (Hayes, 2013) . c Size of indirect effect is judged against the following criteria: small (≥0.14), moderate (≥0.36) or large (≥0.51) (Cheung, 2009) .
Despite the lack of a statistically significant direct impact, analyses revealed that CPP may have influenced on well parents' psychological distress through the improvement of their social support, as total support mediated the relationship between receiving CPP and later psychological distress. This finding is in line with the literature linking social support to health (Cohen et al., 2000; Martire & Franks, 2014; Thoits, 2011) . However, the crosssectional analyses could not identify causality in the relationship between receiving CPP and well parents' psychological distress.
These results thus call for confirmation in future longitudinal studies.
Contrary to the literature suggesting the sustenance of social support as an important factor for maintaining well parents' QOL (Götze et al., 2015 (Götze et al., , 2016 , CPP was not found effective in improving QOL. In line with this, a systematic review of RCT studies of psychosocial interventions aiming to improve cancer caregivers' well-being found that such interventions generally showed small effects on QOL (Waldron, Janke, Bechtel, Ramirez, & Cohen, 2013) . This finding may also be explained by the QOLS instrument, which may be too general to capture the specific impact of CPP (Waldron et al., 2013) .
| Strengths and limitations
Strengths of the present study are its longitudinal RCT design together with the LMM analysis and the REML estimation, which account for missing data and increase statistical power. However, the study has limitations. The small sample size and the dropout rate of 40% limit the generalisability of the results, as well as increase the risk of type 2 errors (Sullivan & Feinn, 2012 (Sedgwick, 2014) . Therefore, caution should be taken in the interpretation of the results and more research is required to be able to give strong conclusions about the effects of CPP. Furthermore, results may not be generalised to other ethnic groups and nationalities.
| Implications for clinical practice and future research
Despite its limitations, the study has some clinical implications.
The study has shown that it is possible to increase and improve social support for the well parents, as well as enhancing their parental capacity, and that CPP is a promising intervention in this regard. Findings suggest that at least one follow-up meeting, after 2-4 months, may be required for sustaining the increased levels of social support.
Future studies should include measures of family functioning and a broader range of parental capacity measures. One should also consider dimensional QOL instruments and measures of self-care.
It may be relevant to study any gender differences in the effects of CPP. Furthermore, future research should determine who might need CPP the most (e.g., looking at gender differences, single parents and low vs. high support families), as well as the best time points for receiving CPP (e.g., concerning the earlier or later stages of the illness).
| CON CLUS IONS
This study found CPP to be a promising intervention for improving and sustaining social support, as well as enhancing parental capacity for well parents who are facing spousal cancer while caring for minors.
However, a follow-up CPP meeting may be needed to secure longer term support. Furthermore, the study revealed that an improvement of social support was linked to less psychological distress. Nevertheless, more research is needed regarding how CPP may impact on well parents' psychological distress and QQL. Considering this study's small sample size, replications with larger RCT studies are required.
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